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FOREWORD

The results of the research and development program of the Marine Location

Marker, IX 33 Mod O are reported here., The development program was assigned

to the Research and Development Depariment, U. 8. Naval Amnunition Depot,

Orane, Indiana, under direotion of Task Assignment RUME 3E 608/353 1/7008-12-001.
The task ehgineér was R. W, Szypulski of the Bureau of Naval Weapons and the
projest engineers were J, K. Haulotte and E. H. Mason of the Naval Ammunition

Depot, Crane, Indiana.

O. N, FOWLER
Captain, USN
Commanding Officer

A m 7»-7
8. N. FASIG
By direotion
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ABSTRACT

Devolopﬁent work has been completed on the EHX 33 Mod O Marine Location
Marker. This marker is intended for use with the EX 28 Drill Limpet being
developed under oontract NOrd 18875. The EX 28 Drill Limpet is intended for

UDT use in training exercises against surface vessels. The EX 33 Marine

. Loocation Marker providea & visual surface indioation, either day or night, of

the functioning of the drill limpet., The EX 33 Mod O Marine Location Marker
produo?s & groen smoke of one minuto duration followed by & green flare of
ons minute duration. A delay is incorporated in the marker to allow time for
surfaoing of the containing vehicle. This :Qﬁéer has withstood safety
handling and environmental evaluation testing. This marker is being further

refinsd .and developed under Task Assignment RUME 3E 000/323 1/¥008-12-001.
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INTRODUCTION _

1. fawd munifion Depog, Crane received from the Burepu of MI Weapons
Task Aswigemend, INE 5-48$/233 1/7008-13-001 for the dovelopment CE pyro-
teclitio Marine Logeflon Marker. This marker will be used in the EX 8.'8_,‘{&*111
Limpei' bolag developed bj Daystrom, Inoc., Poughkeepsie, New York, unde‘\gl-.
contrast NOrd 18276. The EX 28 Drill Limpet is intended for use of UM‘
'peraonnel in training exeroises against surface vessels, The EX 33 uarii._\a
Looation Marker will provide a visual surface indication, day or night, dt
the funotioning of the EX 28 Drill Limpet,
2. The design requirements were as follows:

a., The marker display shall be visible for a minimum of one half mile

@ in sea dtates up to four,
. b. The merker shall oonsist of a gresn smoke of one minute duration

followed by & green flare of one minute duration.

o. The marker shall have a delay after initiation to allow time for
surfacing of the vehicle in whioch it is contained,

d. It shall be safe and operable after completion of two complete l4-day
JAN temperature and humidity oyoles of 160°F (954 Relative Humidity) and -65°F,

e. It shall funotion at temperatures of +27°F to 100°F after sxposure to
these temperatures for a period of twenty-four hours.

f. It shall be safe but not necessarily operable when dropped from a
height of 40 feet,

B. It shall be safe but not necessarily operable after being subjeoted to
standard jolt and jumble tests,

h., It shall be safe and operable after completion of standard iransportation

M

vibretion tests.
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i, It shall withstand an exteywsl hydrosiatic pressurg ¢éf 50 psi without
¢ leskige.
3. A parker which meets thess requirements except requirement o, }@# Seen
developed. The EX 33 Mod O smérine Location Marker produces a green smok9 of one
minute duretion followed by & green flare of one minute duration exoept when gw:..
jooted to 28 day TaH Cyol¥s {see para, 20). A delay of approximately 15 seconds
is incorporated in the msrker to allov time for surfacing of the vehicle in whisk
-it is contained., The delay %rain includes & gasless ignition pomder initisted
by a "flagh® from & primer in the oontainaimg Véhicle. The powder ignites time fuse
fuse to provide the delay. A starter mix is used to ignite the surface of the
smoke from the delay train. Pressure buildup from the smoke bhlows out a seal,
releasiné the smoke to the atmosphere. A general outline of the unit is shown
in Pigure III.
DISCUSSION OF THE DEVELOPMENT AND TESTING OF THE ORIGINAL DESIGN
4, In order to arrive at an originsl design for the marker, discussions were
held with representatives of Deystrom, Inc,, Poughkeepsies, New York, ocontractor
for the release vehiola.'to determine basis dimensions for the marker,
Formulations were then established meeting the design requirements for the
pyrotechnic display. Packaging hardware was designed within the basio dimensions
proviocusly established, The originsl design is illustrated in Figure I,
TESTING OF THE ORIGINAL DESIGN *

8, An evaluation lot of 34 markers was manuféotured reflecting the original
design., Samples from this lot were subjeoied to transportation vibration
(MIL-STD-303), jumble (MIL-STD-301), jolt (MIL-STD-300), 38 day JAN temperature
and humidity oyole (MIL-STD-304), and 40 foot drop (MIL-STD-304). Prior to
conditioning, all units were subjected to a vacuum test at 6" Hg for 15 seconds

and a hydrostatic pressures test ai 0 psi for 30 minutes, Results of the
pressure and vacuum test showed that the nose plug seal was not reliable, with

2
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& majority of the signsls failing to pass the leakage teste. Evaluatign
testing was oouddctgd to uncover any other weaknesses in the originai deaign.
Stﬁtiéqburning times from these tesis are summarized in Table 1. Results of
the evaluation testing are sumnarized below:

e 'Taﬁperatura and Humidity Cyole, Five EX 33 markers in a sealed con-

tainer were subjected to a 28-day JAN temperature and humidity oyocle in acoord-

"ance with MIL-STD-304. One of these signals funotioned properly after the

test., The other four signals failed to funotlon as designed., It was determined
that the AlA ignitioa piokup failed to ignite the time fuse delay tnsin..

b, Jumble. Four unpackaged signals were subjeoted to the jumble test in
accordance vitﬁ MIL-STD-30l. On &ll four markers, the body tube pulled loose
from the base at the crimp during the test, The markers were considered safe
t0 handle and dispose of.

6., Jolt. Three markers were subjected to a jolt test in aocordence with
MIL-8TD-300. All signals satisfaotorily ocompleted the test; however, two of
three falled to function. It was determined that these fallures wers caused
by moisture penetration of the delay assembly during pressure or vecuum teé?}ng.

d. Forty Foot Drop. Thres markers were subjeoted to & forty foot drop
test in accordance with MIL-STD-302. On all three units, partial separation
ocourred between the body tube and the base. The markers were considered safe
to handle and dispose of.

e. Vibration. Four markers were subjected to a transportation vibration
test in aoccordance with MIL-STD-303. All of the markers suoccessfully completed
the test, Three of the four markers functioned properly; the fourth failed to
ignite because of moisture penstration of the delay assembly.

6. The following is a summary of deficiencies disclosed in evaluation testing
of the original design shown in Figure 1.
3

s

Bt e D et



wensmiff

NAVWHPS REPORT 5487

&; ¥ailure of the nose plug seal to withstand pressure and vacuum tests
without leakage,
€ b. Separation of the body tube from the base during jumble énd drop testing,

o. lUnreliable functioning of the delay assembly. -

DISCUSSION OF REDESIGNED UNITS
7. Several design changes were made 1o eliminate the weaknesses disclosed in
evaluation testing of the original design, A disoussion of these changes
follows: |

&, The nosse piug was replaced with a meohanical seal developed under
Contract N164-4532.

b. The body itube was manufaoctured from 6061T6 aluminum alloy in place
of the softér 30035 used in the original design.

6. The delay escembly was modifiod to provide wore reliuble ignition of
the marker, Two approsches were taken to fhis problem., The first involved
ignition of the time fuse by 6-6-8 starter mix with AlA gasless ignition powder
used as the flash pickup. In the second approach, & slurry of F33B gasless
ignition powder was used in place of the 6-6-8 starter mix to ignite the

time fuse,

d. The base was modified to improve the "o ring seal between the base
and the body tube,
TESTING OF THE REDESIGNED UNITS
8. A second evaluation lot of 34 markers was subjected to the following
tests, Burning times from these tests are recorded in Table 3,

9. All units ocompleted vaocuum and pressure testing without leakage prior to

conditioning.
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10. Ambient Firing., Five units were successfully fired at ambient oendition.

11. Lov Temperature. PFive markers were conditioned &t 87°F for 24 hours and

then fired &t this temperature., Funciioning of the units was satiﬁfactory.
18, High Temperature. Five warkers were conditioned at 100°F for 24 hours
and then fired at this temperature, All units were satisfaotery,

13, Jolt., Three markers were subjected to jolt testing in accordance with
MIL-STD-300., All three funotioned at the completion of the test,

14, Jumble, Four, unpackaged markers were subjected to jumble testing in
aocoordance with MIL-3TD-301. All the markers were safe to handle and funoc-

tioned at the completion of the test.

15. Forty Foot Drop. Three markers were subjected to forty foot drop testing

in acoordance with MYL-STD-302, 'The three markers were safe to handle and
funotioned propsrly at the aompletion of the test,

16, Vibration, Jf'our mworkers wero subjocted to transportation vibration
testing in acoordanco with MIL-STD-303. Tho four warkors functiouned properly

after vibration testing.

17. Temperature and Humidity Cycle. ¥Five markers were subjected to a 28~déy
temperature and huwidity oyole in wooordance with MIL-STD-304. The units wers
placed in an unsgvaled container with sealing caps over the base of the marker.
In addition, twenty delay assemblies sljghtly modified from the delay asssmblies
used in the markers were subjected to the temperature and humidity oyole in &
sealed container. These modified delays utilized F33B gasless ignition powder
to ignite the time fuse in place of the 6-6-B starter mix used in the delay
agsemblies in the markers, Tour of the five markers did not funotion at the
ocompletion of the test. Thess failures wers caused by failure of the 6-6-8

sterter mix to ignite the time fuse. The Tifth marker functioned properly except
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for accelerated burhing of the smoke. All of the delay assenblies which inoluded
the F33B gasleas. ignition powder funotioned after oompleting the temperature and
numidity oyole,

18, Fleld Tests. Tagts were conducted at the facilities of Daystrom, Inc.,
at Poughkeep;sie. New York, to determine compatibility £ the NAD Crane marker
with the release vehiole and to cheok funoctioning of the marker in the release
vehicle. Thess tests vere considered satisfactory.
19. The results of tﬁese tests indicated that the deficiencies disolosed in
testing of the original design had been corrected. The final design is
illustrated in Figure II,

DISCUSSION
20, Although operation of the ma.rkeré after JAN temperature and humidity cycle
was not completely satisfactory because of the failure of the delay assemblies,
it is folt that thies condition can be corrested during the PPE program by use
of the alternate delay assembly design. This conclusion is supported by
successful funotioning of these delay assemblies after JAN temperature and
humidity teeting. Accelerated burning of ths smoke oomposition after tempe'rature-
and hunidity testing, while not desirable, is acceptable since the resuliing
inoreased volume of smoke will improve visibility.
21, Overall performance of the EX 33 Mod O Marine Locatlon Marker is considered
40 be satisfactory for release to PPE., This program will be oconducted by the

Researoh and Development Department of NAD Crane under Task Assignment

RUME 3E 000/323 1/F008-12-001, *

o I
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FOR ERRATA

264 218

THE FOLLOWING PAGES ARE CHANGES

TO BASIC DOCUMENT



AD=26l 279
Report number ia corracted to read NAVWERS-82/,6

264 279




i
[ ST "&w&&iﬂs&'ﬂizz’;&sﬁ:i P
by

END CHANGE PAGES




